Integrated substrate utilization by perinatal lung.
The aims of this study were to examine the pattern and relative utilization of exogenously supplied substrates by the perinatal rat lung and to study their functional relationship at a key period of lung maturation (3 days before birth until one day after birth). Maximal incorporation of 14C-labeled substrates (glucose, lactate, glycerol, and beta-hydroxybutyrate) from the media into lung lipids occurred one day before birth and corresponded to maximal incorporation of 14C-choline into disaturated phosphatidylcholine (DSPC) (63 n moles X hr-1 X g-1), and to maximal increase in tissue DSPC concentration. Whereas, 14C-palmitate utilization for phospholipid synthesis was refractory to changes in DSPC synthesis. Lactate was shown to be a key substrate in fetal lung. When lactate and glucose were supplied at physiological concentrations, lactate: 1) provided 60% of the carbons for de novo fatty acid synthesis compared to only 9% from glucose, 2) produced 5 times more CO2 than glucose (23.9 vs. 4.9 u moles CO2 X hr-1 X g-1) and 3) altered the major fate of glucose incorporated into lung lipid from the fatty acid moiety to the glycerol moiety. Glycerol and palmitate were relatively unimportant energy fuels in the perinatal lung.